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Abstract: Urgent health issues, such as the COVID-19 pandemic, require rapid
responses based on scientific evidence. Improving existing solutions is often faster,
more effective and cheaper than developing new ones. This paper describes a case
study consisting of a design cycle aimed at improving an existing design, a mobile app,
to better support at-risk groups with healthy nutrition, to reduce risk of debilitating
consequences of COVID-19. The design process consisted of five phases: user research
(lived experience), expert consultations (learned experience), behavioural analysis of
the original design, development of a new iteration, and delivery & evaluation. The
case study showed that the design process indeed made an evidence-driven rapid
iteration possible, and may serve as building blocks for developing a method for
improving existing designs. Difficulties also arose, especially in the trade-off between
rigour and completeness on the one hand, and budget and time constraints on the
other.
Keywords: design for health; digital health; covid-19; healthy eating

1. Introduction
The rapid global spread of COVID-19 is having broad effects on every aspect of wellbeing,
both mental (Campion, Javed, Sartorius, & Marmot, 2020), physical (Williamson et al., 2020),
and social (Banerjee & Raj, 2020). In the COVID-19 pandemic, certain groups have been
more at risk of debilitating conditions or even death than others (Williamson et al., 2020):
people with a high BMI (>= 30 kg/m2), the elderly, and people from low socio-economic
status groups, especially people with a male gender (Nguyen et al., 2021). Many factors
determine mortality risk, among which obesity and nutrition play a major role (Morais et al.,
2020). Host preparation to combat the virus is affected by nutrition, with malnutrition
causing the most severe alterations to infection susceptibility, but obesity also being known
to reducing immune response and promoting respiratory distress syndrome. Nutrition can
also have beneficial effects and may aid COVID-19 prevention by directly improving
This work is licensed under a Creative Commons Attribution-NonCommercial
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immunity (Glanakis et al., 2020). A diversified and balanced diet can therefore contribute to
the improvement of the immune response to COVID-19 and other viral diseases.
Unfortunately, unhealthy dietary patterns are highly prevalent in Western countries and
elsewhere (Healthy Diet Fact Sheet 394, 2020). Furthermore, there seems to be an inverse
relation between nutritional flexibility and being at risk for COVID-19. For instance, the
elderly are more at risk of debilitating consequences, but are also less likely to change their
eating habits (Poelman et al., 2021; Di Renzo et al., 2020). When eating habits do change, atrisk groups often show a tendency towards more unhealthy eating, especially during
lockdowns and other COVID-19-induced measures (Ammar et al., 2020). People with
overweight in particular are more likely to indicate that they eat more than usual during
COVID-related lockdowns than people with a healthy weight (Ashby, 2020; DeschasauxTanguy et al., 2020; Pellegrini et al., 2020; Poelman et al, 2020). Even though vaccines now
exist, the COVID-19 pandemic seems far from over and providing nutritional support to
people at risk from debilitating consequences of COVID-19 is of high priority (cf BalanzáMartinez, Atienza–Carbonell, Kapczinski, & De Boni, 2020; Zhang & Liu, 2020).
Growing evidence shows that digital technology (in the form of websites, mobile apps, or
wearables) can support people in healthy nutrition and weight reduction (e.g. Block et al.,
2015; Hu et al., 2020; Martin et al., 2015; Kankanhalli et al., 2019). Chances of uptake of
digital health interventions are also better than ever: COVID-19 has been described as a
driver of technology adoption (Golinelli et al., 2020). Unfortunately, this uptake has been
mostly among the ‘wrong’ audiences: the metropolitan, female, highly educated, and young
(Pollard et al., 2015). Targeting priority groups most at risk from COVID-19 – the elderly, the
disadvantaged, and other more difficult-to-reach groups – has remained a challenge, with
barriers remaining high (Régnier, Dugré, Darcel, & Adamiec, 2018). Even when priority
groups are reached, interventions are often less suitable for their needs; at-risk groups are
more likely to abandon behaviour change interventions, because they experience a bigger
gap between the intention to perform a healthy behaviour, and the actual performance of
that behaviour (Schüz, Brick, Wilding, & Conner, 2020). Current digital healthy eating
interventions, unfortunately, lack many of the features needed most to support behaviour
change, such as goal setting, action planning, and self-monitoring. For instance, only half of
the currently available apps aimed at healthy eating support people in goal setting; less than
half provide action planning support, and less than 10% provide self-monitoring support
(Mauch et al., 2018).
Given the urgency, the most obvious course of action seems to set out to design brand new,
science-driven interventions to support people most at risk of debilitating consequences of
COVID-19 in healthy eating. However, this takes a long time and there is a high risk of failure.
A disturbingly large part of digital health behaviour change interventions never make it past
the research and evaluation phase, let alone survive for a longer period in the app stores
(Granja, Janssen, & Johansen, 2018; Ossebaard & Van Gemert-Pijnen, 2016; Tomlinson,
Rotheram-Borus, Swartz, & Tsai, 2013). When tackling urgent problems, there may be
opportunities in avoiding starting from scratch, but instead working with an already
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successful digital health product and using scientific evidence and user research insights to
inform an iteration to make this existing product more suitable for at-risk groups. This may
prove to be not only more effective, but also more cost-effective in the longer run.
The current case study, therefore, aims to use insights from user research, scientific
evidence, and expert knowledge, to inform the design of a fast-paced iteration of an existing
app, rather than designing a new intervention from scratch. Furthermore, the case study
aims to demonstrate how a digital health design, i.c. an existing mobile phone app for
healthy eating, can be made more suitable to support priority target groups. In this study,
we apply a five-step design process: user research, expert and literature review, behavioural
analysis of the current digital health product, design sprint & development, and delivery and
evaluation of the app. Phase 1, the user research, taps into lived experience of the priority
groups to answer questions on how they currently see and solve their problems, whether
they would want to use the product, and where barriers and facilitators for use lie (Sharon,
2016). Phase 2, the expert and/or literature review, taps into learned experience, i.e.
provides an overview of current scientific insights and evidence regarding the problem the
digital health product is meant to tackle and its potential solutions. Phase 3 consists of a
behavioural analysis, which compares what behaviour change techniques are currently used
in the intervention with findings from the first two phases with the current app. Phase 4 is
the development sprint and subsequent production phase, and phase 5 deals with the
delivery and evaluation of the app. This approach might be useful to find a balance between
rapid innovation for urgent problems on the one hand, and rigorous, evidence-based
research on the other. Lately, scholars and practitioners alike have called for more rapid
research and development paradigms (Hekler et al., 2016; Patrick et al., 2016); the approach
presented in this paper adds to that debate, and may provide building blocks for a more
general method for iteratively and quickly improving existing designs.

2. Method
To improve an existing app for healthy eating to be more suitable to support priority target
groups (males with overweight in general, elderly males with overweight, and males with
overweight from lower socio-economic status groups), we performed an embedded single
case study (Yin, 2003). In this case study, we analysed and evaluated all activities related to
the 5-phase design and development process of the app during one product iteration cycle,
lasting four months, from September to December 2020.

2.1 Stakeholders
The core team for the 5-phase development of the app consisted of business developers and
nutrition and innovation specialists from the company publishing the app – SmartWithFood
(Ghent, Belgium), and a behavioural scientist from OnePlanet Research Center (Wageningen,
Netherlands). Where needed, the team was supported by service design specialists, app
developers, and designers.
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2.2 Materials
The core team worked on a new version of the SmartWithFood app. At the start of the
project, the app consisted mainly of a collection of recipes. Users could set personalised
preferences during onboarding about allergies and diet preferences. The app gave recipe
suggestions based on those preferences; for those ingredients in the recipe ingredient list
for which healthier alternatives exist, the user had the opportunity to exchange them with
the selected healthier alternative. Furthermore, the app had a scanner function that let
users scan product barcodes through the smartphone camera, and receive suggestions for
healthier alternatives. All selected ingredients, both from the recipes and from the scanner
suggestions, could be placed on an in-app shopping list.

3. Phase 1: User research
3.1 Method
To tap into lived experience of the target groups, the core team commissioned a service
designer to perform in-depth interviews with four members of the priority groups: males
with overweight, and elderly males with overweight. The four participants were 52, 63, 72,
and 72 years old respectively; two of them were working, two were retired; three lived
together with their partner, one lived alone. All participants had overweight, BMI > 25kg/m2
and satisfied at least 2 of 3 criteria for membership of low socio-economic status groups:
lower education, low income, and work status.
The participants had not used or seen the app at the moment of interviewing. The
interviews consisted of questions on what participants think about healthy eating and their
own eating habits, cooking and shopping, snacking, COVID-19, and digital technology use.
Furthermore, the participants were shown the original SmartWithFood app and could reflect
on its usability and efficacy in their daily lives. Results of the interviews were analysed by
performing a thematic analysis (Braun & Clarke, 2006), in which members of the core team
grouped answers by subject, and summarised the emerging themes.

3.2 Results
The interviews revealed a range of barriers towards the adoption of our app. Firstly, initial
motivation for uptake was low, because participants felt comfortable with their current
eating habits and were not looking for change, even though they knew they were
overweight and understood their own eating habits to be somewhat unhealthy at times.
Even though participants were aware of the need for healthy eating and felt they had
enough knowledge, COVID-19 was not enough reason for them to try and lose weight. Nor
were they interested in using an app for healthy eating. All participants found the general
idea of using apps and online solutions appealing, and liked the app, but felt this solution
wasn’t for them, unless, some participants stated, the app would be prescribed to them by a
health professional (such as a general practitioner or dietician) as part of their treatment.
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Their general interest in technology would then make the app an attractive way to adhere to
their treatment better.
All participants stated their eating habits were the results of long-standing traditions and
habits, most opting for the traditional Dutch meal of potatoes, meat, and some vegetables.
Fruit consumption was low; all participants ate snacks and desserts and consumed alcohol
regularly. For participants living with their (female) partner, an extra barrier was that their
partner took most of the responsibility for shopping and preparing their food. The person
living alone resorted to cooking for multiple days, freezing and reheating portions. Another
barrier for healthy eating were shared meals, seen as more than just consuming calories,
especially at festive times. When having visitors, or at other special occasions, food needs to
be tasty and fun, regardless of health and calories. These special occasions take place at
least once a week.

4. Phase 2: Expert consultations
4.1 Method
To tap into learned experience, i.e. scientific evidence and theory, we consulted experts on
health, behaviour change, and nutrition: an associate professor of sensory science and
eating, a professor of dietetics, a professor of immunology, a professor of prevention and
health, an assistant professor and a postdoctoral researcher in nutrition and health, and a
senior scientist in health behaviour change. We interviewed each expert in an online session
using a semi-structured approach. The starting point for each interview was how we could
best support at-risk groups (low SES groups, people with overweight, elderly people) with
the app. To start the interview, each expert was shown a slide show which introduced the
original version of the app and its main functionality to them. The core team summarised
the findings from the expert interviews in an insights report, which contained findings on
nutrition, behaviour change, and uptake and delivery. Below (in 4.2 Results) is a summary of
the insights report.

4.2 Results
When it comes to nutrition, our concern should not only be reducing overweight, but also
making sure people from the target group balance their diets. When reducing overweight,
many diets work, albeit always in combination with physical activity. People from the priority
groups not only tend to eat too much of certain categories of food such as carbohydrates,
they more often than not lack sufficient nutrients from at least one main category, especially
proteins and vitamins. Furthermore, greater focus must be put on snacking. Lockdowns and
working from home result in increased snacking and ‘grazing’ behaviour. Many people find it
hard to resist snacking even when we are full, because of the oral sensation and as
displacement activity. The healthiest snack is no snack, but this is not always feasible. Noneating time windows can be combined with timed, healthier snacks.
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When considering the working ingredients of digital health interventions aimed at behaviour
change and healthy eating, Goal Setting Theory (Locke & Latham, 1994) and Control Theory
(Carver & Scheier, 1982) are best suited to explain and predict technology-driven behaviour
change (cf. Neubert, 1998; Gardner et al., 2010): a person sets a behavioural goal (either
self-induced or given by others, such as health care professionals, public-health officials or
governments) and attempts to alter their behaviour. Self-monitoring their behaviour (either
or not supported by feedback from digital technology) shows success or failure in moving
towards the desired state, which in turn influences further adaptions of the behaviour. This
cycle is repeated until the desired state is reached, or, more unfortunately, the goal is
abandoned. At-risk groups are more likely to abandon such behaviour change cycles,
because they experience a bigger gap between the intention to perform a healthy
behaviour, and the actual performance of that behaviour (Schüz et al., 2020). Digital health
interventions should therefore provide ample support in every step of the behaviour change
cycle, both in goal setting, action planning, self-monitoring, and in adjusting the behaviour to
performance.
When considering uptake and delivery, it is important to realise that groups most at risk
from COVID-19, such as low-SES groups, can be difficult to reach and engage in health
interventions (Ball, 2015). State-of-the-art insights are that they should be reached through
channels they already use (ibidem), such as supermarkets (especially cost-saving
supermarkets), general practitioners (GPs), community centres, and clubs and societies.
Target groups of working age can also be reached through their employment. Intervention
cost can be very prohibitive for these groups, so it is adamant to keep interventions free of
charge at all time.
For many people, changing eating habits comes at a high cost in terms of hassle and energy;
a further barrier is the fact that healthy food is seen as not fulfilling secondary nutritional
needs such as taking care of oneself and others emotionally, spoiling yourself, etcetera. A
final barrier might be the fact that the target person may not be the provider / person who
cooks in the family. Ideally, interventions aimed at healthy nutrition take the whole family
system into account, and go beyond individual behaviour change.

5. Phase 3: Behavioural analysis
5.1 Method
In this phase, we analysed the behaviour change techniques (BCTs) applied in the original
version of the app, and compared them to the insights from our expert review. To do so, we
printed out screen captures of each section of the app, and identified the BCTs in each
screen capture using the Cards for Change tool (Pearson, Byrne-Davis, Bull, & Hart, 2020)1.
The Cards for Change tool contains 34 colour-coded cards divided in nine groups, each card
providing a description of a BCT and key points for its implementation. The 34 BCTs in the
tool contain the most used techniques from a broader taxonomy of BCTs (Michie et al.,
1
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2013). We placed the relevant cards for each BCT we identified on the printed-out screen
captures, and discussed our findings to reach consensus (see figure 1). After analysis of the
BCTs currently applied in the app, we compared the list to key focal points from our
theoretical framework, and created a prioritised list of improvements to the behaviour
change support provided by the app.

Figure 1: Example of the result of the behavioural analysis of an app screen; the app screen shows
suggestions for festive eating (above, caption ‘Met vrienden’ / ‘with friends’) and lactosefree products (below, caption ‘Lactosevrij’ / ‘lactose free’). The screens contain the BCTs
‘Problem Solving’ and ‘Action Planning’ from the Goals and Tasks category, and the BCT
‘Graded Tasks’ from the Repetition and Substitution category.

5.2 Results
As seen in the previous section, it is vital that the app provide support in goal setting, action
planning, self-monitoring, and in adjusting the behaviour to performance. Our analysis of the
original app showed that it was already better suited than most digital health apps to
support people in changing their eating behaviour, given that its ‘working ingredients’ were
mostly from the Goals & Planning category: goal setting and action planning. The app is
capable of helping people to plan their meals for the near future. It supports setting goals
and action planning in the entire process, from week planning to recipes to shopping lists.
This strong position could be further improved in a next version by adding further BCTs from
this category, such as offering options for commitment and problem-solving support. A
second group of working ingredients in the original app are from the Repetition and
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Substitution category. By consequently helping people perform the desired behaviour, the
app supports people in developing new habits and durable behaviour change. In a next
version, these strategies could be further elaborated by adding further BCTs from this
category, such as Graded Tasks – slowly increasing the difficulty of the action plans.
Beyond goals and planning, and repetition and substitution, the original app lacked BCTs
aimed at self-monitoring healthy eating behaviour. It did not provide feedback on the
nutritional values of the planned meals, nor on performance. BCTs from the Feedback and
Monitoring category are needed here. Furthermore, the app can provide BCTs from the
Shaping Knowledge category to increase knowledge when needed, which may also increase
motivation, and the Social Support category, which may help make the app suitable for
families and other social systems.

6. Phase 4: Development
6.1 Method
In phase 4, the core team joined a group of designers and developers for a one-week design
sprint. The design sprint followed the rules and set-up of the Google Design Sprint (Sari &
Tedjasaputra, 2017; Hermsen et al., 2020) approach: a five-day process for answering critical
development questions through design, prototyping, and testing ideas with stakeholders. All
insights from phases 1 to 3 were first transformed into How Might We statements; a method
which aids the transformation of an initial problem definition into suitable prerequisites for
the design by repeatedly rewriting questions (Siemon et al., 2018). The core team and
designers then prioritised these How Might We statements and selected those that had high
priority and were most feasible for the next prototype. The remaining How Might We
statements were then used to inform a long-term design roadmap. After the design sprint
week, the design agency built the app update, regularly testing screens and app flow with
the target group and the core team.

6.2 Results
During the design sprint week, the core team and designers derived the following How
Might We-statements from the user research, the expert consultations, and the behavioural
analysis:
• How might we better tailor the recipes provided by the app to support people
in different circumstances in healthy nutrition, improving immunity?
• How might we address social systems, for instance the fact that people are
cooking for their families or household rather than for themselves, and that
the target group may not be the person using the app?
• How might we design the delivery process for optimal engagement?
• How might we provide feedback on current eating behaviour and
performance?
• How might we improve planning?
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• How might we increase (‘shape’) knowledge on what constitutes healthy
nutrition?
Because of limited time and funding, the core team only had the opportunity to develop
prototype features for a few How Might We-statements. To inform prioritisation, the core
team looked at both importance for the target group, and feasibility within the available
time frame.

Figure 2. Improved onboarding informs content selection for the home feed in the app. The screens
show a range of question about expertise in healthy eating, topics of interest, dietary
preferences and restrictions, health issues, and focal points for the app use.

To improve tailoring and shaping knowledge, the design team rebuilt the onboarding
process (see figure 2), enabling people to set preferences and goals for interest in immunity,
getting fitter, physical activity, better sleep, and stress reduction. Furthermore, people could
now set a broader range of dietary preferences and restrictions, such as low carb,
vegetarian, vegan, and halal. To make a start on including social and family systems, the app
now provides the option to select ‘child-friendly’ recipes. To improve goal setting and
planning, the design team improved the home feed of the app, showing personalised tips,
recipe carrousels that combine to balanced week plans, and a ‘week menu’ function in which
people can plan their meals for an entire week in advance (see figure 3). First steps towards
supporting intrinsic motivation were made by improving personalised goal setting. To
support people in dealing with undesired impulsive eating such as snacking, the core team
introduced a healthy snacking section. To help people obtain the right knowledge, a broad
range of informative short texts was introduced. All features were tested with participants
from prioritised groups and iterated upon based on their feedback.
For those features that we could not yet develop because of time and budget constraints,
the team created prototype designs to be included in future app releases. To provide
feedback on the nutritional value of meals, a future version of the app will display nutriscore levels for all products, and a visual indication of whether the planned meals add to a
balanced nutrition adhering to food guidelines. Future versions of the app will also provide
the opportunity to connect to professional coaches and experts such as dietitians, to support
users in nutrition for recovery from COVID-19, and weight loss.
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Figure 3. Example meal planning screens. The screens show options for healthy dinners for an entire
week, with options to tailor the recipes to personal needs

7. Phase 5: Delivery and evaluation, future planning
For the delivery, the core team developed a dissemination plan based on insights from user
research and expert review. These insights showed that the priority groups we defined are
by themselves not inclined to use app. However, a clear path towards intrinsic motivation
exists: if dietary changes are prescribed by a health professional, then using technology to
do this task becomes attractive. To reach those at-risk groups who may not be intrinsically
motivated to use apps for healthy eating, we therefore planned to cooperate with health
professionals, such as general practitioners and dieticians. We contacted those groups
through, amongst others, a publication in a professional journal and offered not only to
support using the app in their practices, but also taking a more active role as an in-app coach
in the coaching module rolled out in a planned upgrade version.
The core team then developed the evaluation plan to establish the efficacy of the app.
Firstly, it is important not to alienate the current user base, which mostly consists of people
from high socio-economic status groups. Therefore, our first step is to plan a short
evaluative study, in which current users of the app fill out a questionnaire consisting of the
System Usability Scale (SUS; Brooke, Jordan, Thomas, & Weerdmeester, 1996, p. 189), as
well as open questions about the goals they wanted to use the app for, how the app helps
them attain their goals, and specific app features. To recruit participants, we will send out
recruitment emails to current users who had indicated an interest in taking part in research.
Secondly, to test the reach, efficacy, engagement, and user experience of the app among
members of the priority groups, we devised an evaluation plan, consisting of a qualitative
user experience study, in which we will interview new users of the app from the priority
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groups, about their experiences with the app, and their perceived intervention efficacy, and
quantitative measurements of app uptake, use, and engagement. Reporting of the
evaluation phase is beyond the scope of the current paper and will be part of the reporting
of a later efficacy study.

8. Discussion and conclusions
Urgent societal issues often call for rapid responses. It makes sense to iterate upon existing
solutions rather than develop new ones from scratch. To do so, this paper presents a case
study which makes use of a five-phase design process: 1) collecting insights on user needs,
barriers, and motivations through user research; 2) collating evidence from scientific
literature, either by reviewing relevant literature or (preferably) by involving experts); 3)
performing an analysis of the current intervention, to assess to what extent the intervention
already complies to requirements from user research and scientific evidence; 4)
development: devising How Might We-statements based on results from phase 1–3, and
developing feature prototypes to answer those questions; and finally 5) planning delivery
and evaluation based on insights from step 1–3. The case study shows that this process
allows for the rapid-but-rigorous innovation that is essential when dealing with urgent
(global) issues.
Given the relatively short duration between the start of the pandemic and the development
of this app, it is not surprising that this is one of the first initiatives to support priority groups
in healthy nutrition. To our knowledge, only one other initiative, describing a web-based
nutritional intervention, has led to a scientific publication yet (Fraticelli, Nicola, &
Vitacolonna, 2020). The presented approach is successful in that it did indeed lead to a rapid
iteration that includes a broad range of scientific evidence and user insights. The approach
presented here may also be a stepping stone towards the development of a framework for
rapidly applying evidence-driven iterations to existing designs. Although many frameworks
for intervention design exist (Howard, Culley, & DeKoninck, 2008), to our knowledge, this
paper is the first to present such an approach especially aimed at the challenge of using
insights from user research and scientific evidence to inform iterations of an existing
product.
The current approach has its limitations. First of all, in a short period of time with a limited
budget, there is only a certain amount of work that can be done. An example is the selection
of the app; in the current project, we had obtained funding to improve the SmartWithFood
app, which meant we did not look for other promising apps which could also (or even better)
fulfil the goal. In future projects, it may be fruitful to introduce a Phase 0, in which state-ofthe-art apps are compared to see which one is best suited for the iteration, and show a
broader range of potential solutions to users and experts in phases 1 and 2. Another
example of limitations through time and budget is in the first (user research) phase, where it
led to the inclusion of only four participants. Normally, one would keep including
participants until saturation occurs in the results, with special focus on including enough
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participants from priority groups. This proved impossible in the limited timeframe. The goal
of the phase was, however, not to saturate insights about everything the target group needs
to change their behaviour, but to gather enough insights to inform the How Might Westatements needed for the design and development of the app. The user research did lead
to relevant insights that shaped the overall development process, which could be seen as
evidence that the current sample was large enough for its purpose. Insights gathered from
the user research were, firstly, the discrepancy between a limited awareness of nutrition as
an issue – or a low priority for acting on that issue – on the one hand, and an expressed need
for insights and action plans on the other (cf. Ludden & Hermsen, 2019); secondly, the lack
of perceived efficacy of the app for their own situation, unless the app is prescribed by a
health professional. In the latter case, the app becomes an attractive alternative to regular
treatment, because of the sustained autonomy of the digital health approach, and an
intrinsic motivation for technology use in the target group.
In phase 2, we held expert consultation sessions rather than literature reviews. The latter is
a known hurdle for non-scientists (cf. Hermsen et al., 2016); it is difficult to know what
scientific theory and evidence are valuable and applicable to a certain context. Expert
consultations are relatively quick, provide an instant summary of relevant insights, and
reduce the chance of cherry picking or misinterpretation. Unfortunately, this approach can
only succeed with access to the right experts. Because of the affiliation with universities and
university hospitals of the first author, this access was easy to achieve for the current
project. However, this may prove exceedingly hard in other cases. Expertise is also key when
performing phase 3. The method used is based on the behaviour change technique
taxonomy (Michie et al., 2013), which is relatively straightforward, but still needs familiarity
with the method and material to use. The Cards for Change tool alleviates some of those
needs, but further development of more accessible methods for non-experts is needed.
Phase 4, the development phase, comprised all known limitations of Agile approaches. Agile
favours speed over rigour, which sometimes makes it difficult to properly integrate user
research and scientific evidence in the development process (Author, 2020). This expressed
itself, for instance, in the selection and prioritisation of the How Might We-statements.
These were partially selected on expected importance for the nutritional support, but also
on feasibility and the amount of work the improvement meant for underlying software
architecture. The opportunities to evaluate the selection process, the operationalisation of
How Might We-statements into designed features, and the testing with participants from
priority groups, were limited. This may affect the efficacy of the designed intervention. A
second issue that remains to be tested is the proposed strategy for reaching the priority
target groups, although the combination of a technological solution with delivery through
health practitioners’ channels seems promising. The establishment of efficacy in digital
health interventions remains problematic, however. Current digital solutions (such as the
proposed app) hardly ever reach a finished state, where no more updates are desired or
needed. This makes it difficult to plan an evaluation, more so because the current gold
standard, the randomised controlled trial, requires ‘freezing’ product development for the
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duration of the trial, which can take years (Klasnja, Consolvo, & Pratt, 2011). There is an
urgent need for more rapid research designs (McCallum, Rooksby, & Gray, 2018), preferably
set up in such a way that they allow further development after the evaluation. As yet, no
such methods exist.
All in all, the presented case study offers a first step towards a structured method to iterate
upon existing (digital health) interventions. This is important, not only because of the urgent
nature of the COVID-19 pandemic, but also considering the fact that digital health is in need
of a quality boost. This quality boost cannot be achieved by simply discarding current
products – this would mean a huge waste of resources. Furthermore, evidence-based
development of digital health is needlessly slow and cumbersome. The current approach
offers a faster method to improve the scientific base of existing solutions.
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